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Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) OR THIRTY (30) DAYS, 
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1 .1 36(a). In no event, however, may a reply be timely filed 

after SIX (6) MONTHS from the mailing date of this communication. ... ^ . ,»u- «i^nti/.n 

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133). 
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment See 37 CFR 1.704(b). 

Status 

1 )S Responsive to communication(s) filed on 13 March 2006 . 
2a)EI This action is FINAL. 2b)n This action is non-final. 

3) D Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 CD. 11. 453 O.G. 213. 

Disposition of Claims 

4) 13 Claim(s) 1-17 is/are pending in the application. 

4a) Of the above claim(s) Wand 17 is/are withdrawn from consideration. 

§)□ Claim(s) is/are allowed. 

6)13 Claimfs) 1-5.8-15 is/are rejected. 
?)□ Claim(s) is/are objected to. 

8) 0 Claim(s) are subject to restriction and/or election requirement. 

Application Papers 

9) D The specification is objected to by the Examiner. 

10) n The drawing(s) filed on is/are: a)^ accepted or b)^ objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1 .85(a). 
Replacement drawing sheet(s) including the correction is required If the drawing(s) is objected to. See 37 CFR 1.121(d). 

11) n The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152. 

Priority under 35 U.S.C. § 119 

12) 0 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 
a)n All b)n Some * c)n None of: 

1 .□ Certified copies of the priority documents have been received. 
2.n Certified copies of the priority documents have been received in Application No. 



30 Copies of the certified copies of the priority documents have been received in this National Stage 
application from the International Bureau (PCT Rule 17.2(a)). 
* See the attached detailed Office action for a list of the certified copies not received. 
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Status of the Application 

A final rejection was mailed on 4/10/2006 and applicant response to the final dated 
3/13/2006 was considered. An advisory action was mailed on 3/29/2006 detailing the status of 
the newly presented claims 16 and 17 and the outstanding rejection to the claims. 

With respect to the restriction, examiner withdrew newly added claims 16 and 17 as 
being directed to subject matter not originally presented. Examiner statement of the advisory is 
presented below. 

Applicant's argues that there can be no use of the cell matrix other than with the claimed method. The 
language of "for use as a head valve or head valve:" does not exclude the construct to be used in other methods. The 
language is and intended use but does not exclude or prohibit the construct to be used for other applications. The 
claim as worded is broadly directed to a cell-matrix construct comprising a fibrous polymeric matrix having a shape; 
the matirx is formed of biodegradable polymer having seeded cells thereon. Moreover, the construct requires the 
myofibroblasts be cultured to confluence and then endothelial cells are seeded on the confluent matrix. The method 
does not require the respective steps for seeding the cells and the method for making the construct must take place in 
vivo whereas the construct of claims 16 and 17 do not have such requirement. As outlined in the last Office action, 
the newly submitted claims 16 and 17 are directed to an invention that is independent or distinct from the invention 
originally claimed because the newly added claims are directed to a "cell matrix construct" seeded with 
myofibroblasts. The original claims were directed to a method for making a cell matrix construct including 
implanting a construct into an animal. The construct of claims 16-17 does not require it to be specific to vivo ' 
harvesting and therefor is directed to subject matter not originally considered. 

Accordingly, claims 16 and 17 remain withdrawn from consideration as being drawn to a 

non-elected invention. See 37 CFR 1.142(b) and MPEP § 821.03. 



Application/Control Number: 10/782,750 Page 3 

Art Unit: 3738 

In accordance with MPEP section 1451, applicant may elected to file a divisional 
application for each inventions identified in the restriction by the examiner. 

37 CFR 1 . 176(b) permits the examiner to require restriction in a reissue application 
between the original claims of the patent and any newly added claims which are directed 
to a separate and distinct invention(s). See also MPEP § 1450. As a result of such a 
restriction requirement, divisional applications may be ffled for each of the inventions 
identified in the restriction requirement 

With respect to the rejection to the claimed invention, examiner's advisory action 
included a summary of the applied references and their combination. 
. Examiner summary of the rejection in the advisory is presented below. 

Applicant argues that the prior ad must teach or suggest all the claim limitations. The teaching or 
suggestion to make the claimed combination and the reasonable expectation of success must both be found in the 
prior art and not based on applicants disclosure. Applicant attempt to remove Sparks as a base reference is not 
convincing. Applicant argues that the implant of Sparks includes structures such as an outer die member, inner die 
member screws, ring and no way can these metal structures be compared to a fibrous mesh. Applicant further argues 
that the claim requires the construct be formed entirely of a mesh. Examiner respectfully disagrees with applicant's 
interpretation of Sparks and Claim 1 . With respect to Sparks, Dacron mesh is utilized as the fabric (ie. fibrous 
matrix) upon which cells are seeded. The various metal structures are utilized as support or framework to support 
mesh in the proper configuration. With respect to the requirement that the construct be formed entirely of a mesh, 
examiner contends that claim 1, as broadly worded, does not preclude the use: of additional structure, including 
supporting or framework for supporting the fibrous matrix in keeping with proper analogy between the claimed 
invention and the construct of Sparks, one with ordinary skill in the ad would equate the fibrous matrix of the claim 
to be equivalent in structure and function to the Dacron mesh of Sparks. As argued by the examiner, Sparks clearly 
discloses a method for making a cell-matrix construct for use as a heart valve comprising implanting into an animal 
a fibrous matrix formed of a polymer that has been seeded with specific selected cells. Contrary to applicant's 
arguments that Sparks fails to disclose a method for making a shaped construct in the likeness of a heart valve, 
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examiner directs applicant's attention to column 5,lines 5-75. In column 5, Sparks specifically discloses the method 
for forming any of a tricuspid, bicuspid or individual valve leaflets. Clearly, the resulting construct of Sparks is in 
the form of a heart valve as broadly claimed by applicant. . It should b& evident that at the time of Sparks invention 
(1967) the use of resorbable material in tissue applications was in its infancy. At the time of applicant's invention 
(2004), great strides have been made in the prosthetic art in replacing non-resorbable materials with resorbable 
materials for various known benefits. The use of resorbable material as the substrate for seeding cells to form a 
tissue construct would have been obvious to one with ordinary skill in the art from the teachings of any of the 
secondary references. ; ! Examiner argued that Applicant specification is silent any unobvious benefits in the 
selection of the materials used for the seeding of the cells. Accordingly, examiner 1 maintains that the materials used 
by applicant are well known in the ad and are in many instances, known equivalents as taught by Jauregui or Tang et 
al. Specifically, Tang, et al teaches that bioabsorbable material play critical role in fabrication of devices used for 
tissue regeneration. 

Response to Applicant 's Request 

The finality of the final Office Action has been withdrawn. Examiner has rewritten the 
final action to better clarify the outstanding rejection to the claims and the status of the non- 
elected claims. The instant Office action is made final as no new arguments or prior art has been 
presented. 

Status of the Claims 

Claims 1-5,8-17 are currently pending for action. Claims 6 and 7 have been cancelled. 
Claims 16 and 17 have been newly added. Claims 1,2,15 have been amended. 



Election/Restrictions 
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Newly submitted claims 16 and 17 are directed to an invention that is independent or 
distinct from the invention originally claimed for the following reasons: the claims are directed 
to a cell matrix construct seeded with myofibroblasts. The original claims were directed to a 
method for making a cell matrix construct including implanting the construct into an animal. 
The construct of claims 16-17 does not require the specific in vivo harvesting of the construct 
and therefor is directed to subject matter not originally considered. 

Since applicant has received an action on the merits for the originally presented 
invention, this invention has been constructively elected by original presentation for prosecution 
on the merits. Accordingly, claims 16 and 17 are withdrawn fi*om consideration as being 
directed to a non-elected invention. See 37 CFR 1.142(b) and MPEP § 821.03. 

Claim Rejections - 35 USC §103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

Claims 1-5,8-15 are rejected under 35 U.S.C. 103(a) as being unpatentable over Sparks 
(3514791) in view of Mikos (5514378) or Griffith-Cima et al (5709854) and in view of the 
teachings of either of Jauregui (4795459) or Tang et al (49 1 6 1 93). 

Sparks discloses a method for making a cell-matrix construct for use as a heart valve 
comprising implanting into an animal a fibrous matrix formed of a polymer that has been seeded 
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with specific selected cells. See column 5,lines 5-75 for specific disclosure directed to the 
method for forming any of a tricuspid, bicuspid or individual valve leaflets. 




Sparks fails to teach that the matrix is biodegradable. Mikos and Griffith-Cima et al 
teach the use of biodegradable matrix which is designed to allow biological tissue ingrowth to 
form a structure before the matrix is completely bioabsorbed. 

Mikos, column 2, lines 15+, discloses an article by Vacanti, et al (1988) teaching that the 
scaffold should mimic the natural tissue counterpart. Moreover, Vacanti, et al provides evidence 
that better results are obtained when the matrix is first implanted, prevascularized and then 
seeded with select cells. 
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Vscmtii tt bI., '"Selective cell trBflsplirstaciQn udng hiO" 
abso^sbld 2it:£dai polymers as nmniceg" / FtduXL Sur^, 
23i 3-9 (1988) and Viacaoti, ^^iyoadTtmsfimtBSiQii'' Atck 
Surg, 123, 545-S49 (1986), desofbe an aepnkach for maldiig 
new otpsA for transplazxtkdon wMch was not au^ect to Use 
saise iimicaiiQQt as the work, of Yannas and Bute, Le^ it 
was not limited iq tlie cosstxucdlon of \cxy dsin organs ftudi 
as skin. Vacand. ct ai^ recognized that cells requite a tsaotx 
fbr astadiment and suiiport if they ane to survive followlii^ 
irapfamatlon, that a minltnum number of celk was eseentiBl 
ibr iuncHoc in vivo, and ihst the matiix mu^ be porous 
enou^ to allow imtneRts azid gases to reach all of tte cells 
on and widun the matrix \)y d^fitsstoni untO the matrix-cgll 
scructuie was vasculadzcd. Moreover* they recognized the 
advantage of using syndiedc biodegradable poiyner sub" 
scrates to torn a scaffold fliat miznics its nabinl cotmter- 
I^rtSr ex,trBcellttlarnia§ziees (BCM) of the body, serving 
as both a phyairal soppozt and en edliesive lubstrate for 
isolated parencbyrol cells dudng in vitro culture, azsd 
subsequent implantation* degrading &s the cells begin to 
secrete they own BCM support Subsequent studies have 
dsmonstcat^ that even better results arc obtained when the 
matrix is Srst lni^lQnte4 prevascularized, and than aeeded 
wi& cells. Most malices used in the earlier wo3^ are 
modlicadoDs of matenals already available} such as surgical 
suniiea and mralies^ Hds latter aspmach, honnrever. itqcdici 
naw matrix omftgoiatlo&s which are opdmal fsr vascular- 
iz^on, yet resistant to eoin{U«i8«li(M), with sufSdeini porosity 
and interconnected Interstitial spacinfs to allow h\jectod 
cells to become dispersed d»ou^ut the matrbL 

Furthermore, Mikos is specific as to the purpose of tailoring the bioabsorbable matrix 
according to the selected biological tissue to be grown. See column 13, lines 31+. 

Hie maxrix KaS'oId is used to miiric its naUiral counter- 
psrts. the ext^ellular c^amm (EOfO of the body. It serves 
as both a physical st^poft ai^ an adhesive substrate fibr 
isolaied perecchyiBa] calls duztng in vitro ^ilture and sub- 
sequent imptHrtariop. As the trra^lamed ceil popsladon 
grows and the cells fbnctioa ndEfmaOy, they begin to secrete 
their own ECM support. Concmreudyp vrbm usiz^ a blode^ 
grai^le niaizix matenal, the sca^ild continuously degrades 
and is elimmsted as tht need for aa artiidal support 
dimimshes. In the retxmsuuction of ^clural tissues Hice 
cartilage and bone, tissue shs^ is ituegral to function. 
Ihereforet these scaSblds must be pmoessable into davio^ 
of varying th^clnass and shape. 
Prepftratian of Asatoraical Shf^s 

The mesihranes aie proceped intt> anatcmii^ 
fbams, fittr use ul recdnstructive surgery or organ transplant 
tation, as depicted in HG. 3 (described in more detail 

Moreover, Mikos teaches that various cells types may be used for culturing new tissues. 



See column 14, lines 25+. 
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Ths tfaree-diinKiBional structuce is spedficaDy designed 
to provide a mstsix for dissociated oella sach as dioddro- 
cytS£ Or hepatocyCBS to o^ats a thiee-dlsnensloaal tissufi or 
organ. An> type of ceO can be added to tbe maliix for 
cultvnns and possible imp^entation. iochidiag cells of the 
masculfir and skdetsl systems, saich as dioedrocy tes^ fi^ro- 
Mastf , muscle cells and osteocyte^ parencisyxQa] cells sueh 
Bs hesaiocytes, pancreaUc cells (Induding Islet cells), celSs 
of intesdiial ozigin, and other cells such as z^enrvB c^ and 
skin ce]l&» dtfaer as obtained to>m donoffi, £tom esu^Iish^ 
cell cultiTO lines, or eves bsfoK or aftargenetie engineezing. 
Pkces of ti^ue can also be used, wMch may provide a 
noinbcr of dSffbrEot cells types in die same simccuxe. 

The cells are obtained Iron a suitable donor or the padent 
into which t^ey are co be implanted, dissociated usii^ 
standard techniques, and seeded onto and into the niatzix. 
Tim9 sre optionally cultured in vitro prior to in^lantatloa* 
Altemadvely, the matrix is implantedt allowed to vascular- 
!ze» tben the cells mjected into tbe nsatiix. Methods and 
^en£s for culauins cells Iki vitro and implaniatSon of a 
manix are known to those skilled In the ait 



Griffith-Cima teaches that the degradable template may be shaped or foraied prior to 
implantation into the patient. 



the iQpdrQgci Hcwcver, flie loi&ix may also be flii^^ 

one crfpora dlSiBiait scat of the body to suit 
a peitiadar apfdkskocL This ^splic^iOQ is paniclularly 
relevant where a specjfle strocteal detigjs is ddsind er 
wlm die area lalD ^KMdi the oelU «e to be Iflii^^ 
eped&e struosffs ca sui^st Eo fidliiata grc^ 
eratlaftefte calls. 

The sitet itai « ivftere oeHs aie to be laqiiaj^ Is 
deteneiiied based on indMdoal seed« as Is dm nqalallB 
number of odli* Pbr hav^ a^gaa fanctfon, for 
exan^ hepaiMytes or islet am, msaluro can be 
injected into the mesentery, aubcntanooos tissne* 
rffff ^ wrlt^tfl ffl m propeifitimeal fl|iBce, and faitramuacular 
, space* Fer fcianatiffli of cadilage, the ceOa ixe i^}ecA^ 
the site ^vtKte cixlUagc ftsmation is desired One c 
Mppfy an emaal moid to ah^» die ii^eoted lohitioa. 

imibk lo mold dio cxO^qffftofellideaBd fav^^ 
wouki mdd d^. 

Alttt!Datlvely» die luUUuc cm be litfe cte d lni D mmDldi to 
hydrogtf alloyed to hardeOi then the w a trri ai iin|ii anted. 

Each of Jauregui and Tang et al teaches the doctrine of equivalence between resorbable 
and non resorbable materials as used in heart valve applications similar to that as disclosed in 
column 4 of applicants specification. To replace the non-absorbable mesh of Sparks with an 
absorbable matrix as taught by Mikos or Griffith-Cima et al to allow for a degradable template 
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for new tissue formation would have been obvious to one with ordinary skill in the art especially 
in light of the Vacanti publication (as disclosed in Mikos) which teaches the benefits of selected 
cells transplantation on bioabsorbable polymer matrix. 

Applicant specification fails to teach and/or disclose any unobvious benefits or 
criticalities in the selection of the materials used for the seeding of the cells. Accordingly, 
examiner maintains that the materials used are well known in the art and are, in many instances, 
known equivalents as taught by Jauregui or Tang et al. It should be evident that at the time of 
Sparks .invention (1967) the use of resorbable material in tissue applications was in its infancy. 
At the time of applicant's invention (2004), great strides have been made in the prosthetic art in 
replacing non-resorbable materials with resorbable materials for various known benefits. The 
use of resorbable material as the substrate for seeding cells to form a tissue construct would have 
been obvious to one with ordinary skill in the art from the teachings of any of the secondary 
references. With respect to the limitation of "withstand repeated stress and strain", the device of 
Sparks as modified would inherently possess the properties that would be capable of 
withstanding cyclic stresses and strains since the valve is designed to function as a replacement 
of a natural existing valve. 

Claim 2, see cells disclosed by Sparks. 

Claim 3, Sparks discloses the steps of culturing a matrix at a first site then transplanting 
the new tissue to a desired site. 

Claim 4, one embodiment disclosed by Sparks is a heart valve. 
Claim 5, see cells of sparks or Schmidt, et al. 
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Claim 8, the newly formed heart tissue of Sparks would inherently possess the strength, 
flexibility and/or pliability of the tissue it is to replace. 

Claims 9 and 10, see materials disclosed by Mikos or Griffith-Cima et al. 
Claim 1 1, see Mikos. 

Claims 12-14, see Mikos or Griffith-Cima et al. 

Claim 1 5, see construct of Sparks as modified by either of Mikos or Griffith-Cima et al. 



Response to Arguments 

Applicant's arguments filed 3/13/2006 have been fully considered but they are not 
persuasive. 

Applicant argues that Sparks does not tea9h or suggest that the polymer matrix is seeded 
with cells. But rather that Sparks relies on natural body processes to produce the necessary 
connective tissue to the die cavity and form the valve. While it is not entirely clear if Sparks 
supports applicant's interpretation, examiner maintains Sparks discloses various methods for 
populating and growing new tissues including seeding, preclotting the matrix with blood and 
natural induction of tissue growth into the matrix. Beyond Sparks, it was certainly known at the 
time of applicant's invention to preseed polymer matrix prior to implanting the matrix in the 
body for growing new tissue. Applicant's attention is directed to Mikos specification, in the 
background of the invention, Vacanti's teachings for preseeding polymer matrixes prior to 
implantation to optimize new tissue formation and growth. 
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Conclusion 

Applicant's amendment necessitated the new ground(s) of rejection presented in this 
Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). 
Applicant is reminded of the extension of time policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS fi-om the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1.136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the date of this 
final action. 

Any inquiry conceming this communication or earlier communications from the 
examiner should be directed to DAVID J. ISABELLA whose telephone number is 703-308- 
3060. The examiner can normally be reached on MONDAY-THURSDAY. 

If attempts to reach the examiner by telephone are unsuccessfiil, the examiner's 
supervisor, CORRINE MCDERMOTT can be reached on 571-272-4754. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 
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Information regarding the status of an application may be obtained from the Patent 



Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217^9197 (toll-free). 
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